ABSTRACT
1

Introduction
Sickness absence brings high costs to the society and to the entire economy through the loss of working hours and production. Vast empirical evidence in the economic literature suggests that higher income replacement in sickness spells increases the absence rate. This is also in line with basic economic theory within the standard work-leisure framework (Brown and Session, 1996) .
In this paper, we look at the problem of incentives and sickness absence from a different perspective than the traditional literature, which studies incentives and moral hazard mainly on the side of employees, but providing only little evidence about the potential moral hazard on the side of firms. This is surprising given the fact that many policies are actually targeted towards firms rather than workers. Denmark provides an example of such policies, where companies are generally obliged to compensate the loss in income of their workers during the first two weeks of sickness absence.
Literature provides convincing evidence that changes in economic incentives at individual level bring substantial changes in individual sickness absence. The most extensive and up-to-date empirical analysis of absenteeism is provided in Markussen et al. (2011) . They show that even after controlling for all possible personal observables, financial incentives still matter. Previous literature is summarized in Ziebarth (2009) . Surprisingly, there is only little evidence about effects of firms' incentives on sickness absence of employees. One particular paper is directly related to our topic. Böheim and Leoni (2011) are looking at the reform in Austria, where the subsidization scheme for small firms was changed and they found significant effects on sickness absence of workers. We provide additional evidence on this topic from a different institutional setting and using precise administrative spell data combined with socio-economic data. We also include duration analysis and identify the presence of moral hazard using a Cox proportional hazard model.
In particular, we examine the effect of the sickness insurance scheme in Denmark, which is provided by public authority as a financial support for small companies. This insurance scheme works the following way. Small employers may insure themselves against the risk of paying wage 2 compensation of absence due to sickness by paying a premium to the insurance scheme run by the public authority. The premium is not experience related and is by law 0.69% of the total yearly wage bill. If the firm is insured, part of the wage costs related to the first two weeks of sickness is reimbursed by the authority.
The main goal of this paper is to test the presence of moral hazard in insured firms. Insured firms have lower incentives to monitor their employees, as they do not cover the total wage costs related to the sickness absence of their employees. At the same time, participation in the sickness insurance scheme is profitable only for firms with a higher prevalence of sickness. We disentangle the adverse selection and moral hazard and show that they both play an important role in explaining the sickness gap between insured and uninsured firms.
To identify the moral hazard, we use a fuzzy discontinuity design created by the eligibility threshold, in order to identify the true causal effect of sickness insurance on sickness absence of workers. We use the eligibility criterion as an instrument for the participation in the insurance scheme. We perform local linear regressions with bandwidth around the eligibility threshold and confirm the presence of moral hazard in insured firms.
Important evidence supporting the moral hazard hypothesis is the opposite relationship between incidence of sickness absence and length of spells. Although insured firms have a much higher incidence of long-term sickness absence, these long-term sickness spells are much shorter than in uninsured firms. This suggests that the composition of sick workers suffering from long-term sickness is different and that sick workers in insured firms suffer from much less serious sickness.
We also provide evidence that firms with specific characteristics sort themselves into the insurance scheme. For example, construction and manufacturing are dominant industries among insured firms. This is consistent with a hypothesis that firms with higher risk of sickness are more likely to enter the insurance scheme. However, even after controlling for this sorting, the differences in sickness absence persist.
3
Insurance Scheme in Denmark and Data Description
Denmark has a comprehensive system of health insurance and sickness benefits where the health insurance is basically free and includes all treatments at GPs and hospitals. All employed and unemployed citizens are also eligible to receive a daily compensation for each day they are not working due to sickness.
In the period 1999-2002, an employer had to pay full wage during the first 2 weeks of sickness. However, small employers may partly insure themselves against this risk by paying a premium. They get reimbursed for the wage expenses related to the first two weeks of sickness up to the maximum unemployment benefit rate.
The condition for participation in this insurance program is that the wage sum of the employer is below 1750 times the maximum weekly benefit. This is similar to the wage sum of about 30 full time low-wage workers or about 20 employees with mixed salaries. An employer will be expelled from the insurance if his wage sum increases above 2160 times the maximum weekly benefit or if his wage sum for 3 consecutive years is above the eligibility level. The premium is not experience related and is by law defined to 0.69% of the total wage bill.
The sickness absence system also distinguishes between different types of sickness absence and different types of employees. For example, if an employee has worked less than 8 weeks for the current employer or has worked less than 74 hours, the employer does not have to pay the worker from the first day of sickness. Instead, the sick person receives sickness benefits from the municipality from the first day of the spell of sickness. Furthermore, workers with a chronic disease can make an arrangement with the municipality about receiving sickness benefits from the municipality from day one. Similarly, sickness benefits are paid in a number of other cases identified in the data: pregnancy, leave for parents after childbirth, father's leave, work accidents, long-term sickness of children etc. Spells related to short-term employment, chronic diseases, pregnancy, parental leave, work accidence and children sickness are excluded from our current analysis.
Our data are from administrative records including spells, which are covered by the public insurance scheme. Thus we observe complete spells for insured firms and spells longer than 2 weeks for uninsured firms. We restrict our data to spells longer than 2 weeks, so that we observe comparable spells for both groups. We merge the sickness spells with the socio-economic data using common identifiers for each individual. For the purpose of this draft of the paper, we use sickness records from the years 1999-2002 and for individuals who did not change employer during one calendar year. In total we use 6.2 million person-year observations. Each year it corresponds to about 1.3 millions of private sector workers, and 0.5 millions of sickness spells with an average length of approximately 130 days.
We provide a more detailed description of selected variables in section 5, in which we compare insured and uninsured firms.
Selection into the Insurance Scheme and Identifying the Moral Hazard
The formal rule requires that a firm may insure against the sickness of workers if their total wage bill is below an exogenously defined threshold. If a firm is eligible the decision to insure should depend on two key factors -the amount of expected sickness absence and, indirectly, the average wage in a firm. Using formulas for reimbursement and the size of the insurance premium, we find that the participation in the insurance scheme is profitable only, if the total amount of sickness hours (up to 2 weeks after which the authority takes over the main part of the bill) is at least 0.76% of all working days of a firm 1 . After the second week of sickness absence, a firm need not be insured as it is reimbursed automatically from the municipality. The role of wage expenses is less straightforward.
The relationship between the average wage and incentives to insure is driven by the rule that the maximum refunded wage is capped by the maximum unemployment benefit. Therefore, the higher the wages, the lower the proportion of the paid wage during sickness is reimbursed. Consequently, the potential from insurance is relatively smaller compared to the total expenditure related to 1 Cost-benefit analysis is provided in the Annex 5 sickness. In our analysis we thus control for the individual wages, although we are aware of potential endogeneity. Including wages into the regression, however, does not change our results.
The cost-benefit analysis predicts that firms with workers with a higher risk of sickness are supposed to be more motivated to participate in the scheme. On the other hand, firms should not make the decision to participate based on the expected incidence of long-term sickness or injuries, because work absence longer than 14 days is funded for all firms regardless of the insurance status.
The selection mechanism on the workers' should be also negative. More workers should prefer employment in insured firms with lower costs related to sickness absence.
In order to reveal the causal impact of the insurance scheme in sickness absence, we need to employ a proper identification strategy which separates moral hazard behavior from adverse selection of firms and workers into insurance schemes.
In principal, we address this problem using a fuzzy discontinuity that is created by the eligibility criteria. Comparing insured firms and non-insured eligible firms can result in biased estimates. We thus include into the estimation the non-eligible firms that are just marginally bigger (according to their wage bill) than eligible firms. The similarity should result from various random shocks which potentially affect the total wage bill. The second source of exogeneity is the changes in the eligibility threshold set by central authority every year. Eligibility due to these reasons is to be orthogonal to sickness absence in firm, but, at the same time, should predict insurance. We test the validity of this exclusion restriction later. In figure 2 we document the sharp drop in probability to be insured around the eligibility threshold. We observe few firms that are insured even with a substantially bigger total wage bill than the eligibility threshold. We explain this fact by certain administrative delays and errors in the data, so we do not include these firms in our estimation. The treatment effect is consistently estimated if dummy variable T is properly excluded from the first stage equation. In other words, the assignment of firms around the eligibility threshold should be conditional on X orthogonal to the main outcome variable -sickness absence. In practice, this assumption means firms with a potentially high sickness rate are not supposed to manipulate their total wage bill, so that they are just marginally eligible for the insurance scheme. Furthermore, sick workers do not sort intentionally into firms just eligible for the insurance scheme.
We support these assumptions in several ways. First, we show that there is no clustering in the distribution of firms just below the eligibility threshold. This is shown in figure 1 , where we plot the distribution of firms across the total wage bill. Second, we also present a test of validity of our estimator using the method presented in Battistin and Rettore (2008) . They propose that the selection bias, which is present in the raw comparison of outcomes of participants and eligible nonparticipants, can be diminished by employing non-participants who are not eligible and are just above the eligibility threshold. In particular, we test the equality of the sickness absence for ineligible and eligible non-participants conditional on our control variables, and we cannot reject null hypotheses using the local linear regression model. This means that we can identify the mean impact on participants in the bandwidth around the eligibility threshold.
Second, we support our assumption that potentially sick workers do not sort into insured firms in our duration analysis. Here, we test whether workers in insured and uninsured firms return from sickness with different conditional probability. Using the Cox proportional hazard model, we
show that the hazard ratio of returning back to work for sick workers employed in insured firms is 7 25% higher compared to sick workers in uninsured firms. This goes against the adverse selection hypothesis suggesting that workers with a high sickness rate would select themselves into insured firms. Johansson and Palme (2004) suggest that if there is there is any sorting effect due to a lower replacement ratio (in our case it is a more favorable condition for sickness) during sickness, one should observe together with a lower prevalence of sickness also shorter sickness spells. And this is
clearly not the case in our situation, where workers in insured firms tend to return back to work with a much higher conditional probability.
In the next section we summarize the main differences across insured and insured firms.
Insured versus Uninsured Firms: Main Differences
Given that a firm must be first eligible to become insured, we divide our data into three groups according to the eligibility criteria which is the total wage bill. Workers are employed either in eligible or non-eligible firms. Within eligible firms we distinguish between insured and uninsured firms. By comparing eligible vs. non-eligible groups, we mainly see differences driven by the total wage bill. On average, non-eligible firms are more than 100 times bigger than eligible firms. Size also drives other differences that we describe in this section. For instance, bigger firms tend to pay more and employ more educated workers. In total, insured firms constitute approximately 30% of total firms and 13.6% of the total employment.
Our outcome variables differ substantially across different groups. On average, incidence of sickness is five times higher in insured firms compared to uninsured eligible firms (2 versus 10 percent). The sickness absence in non-eligible firms is about 6 percent. Duration of sickness is substantially higher among insured firms than uninsured, which indicates the presence of moral hazard. In the next section we decompose these differences into selection and causal part.
To shed more light on the selection process, we compare a sample of insured and uninsured firms within group of eligible firms. It shows that the main difference between these two groups is in their industrial composition. In particular, the construction industry is overrepresented among 8 insured firms. They constitute about 23% of insured eligible firms, compared to 7% among uninsured eligible firms.
Overrepresentation of insured firms in construction can be explained by various factors, including higher health risks, which is in line with our model suggesting that insurance is more profitable for firms with a higher risk of sickness. On the other hand, we found relatively small differences in occupational structure between insured and uninsured, but eligible firms.
In terms of demographic characteristics, we observe some statistically significant differences, but the size is not always economically important. For example, workers in insured firms are only one year older than workers in uninsured workers. However, there are some important differences in average educational attainment. First, there are twice as many workers with higher education in uninsured firms. Second, less educated workers are rather sorted into insured firms. Interestingly, we observe counter intuitive differences in the average wage. Workers in insured firms earn 6.5% more, and this difference is significant. We test for the presence of a pay gap in the regression analysis, and we find that all the differences are explained by a different industrial composition between these groups.
In general, the comparison of insured and uninsured firms shows negative sorting of firms, namely from specific industries that tend to have a higher risk of injuries. Differences due to workers selection due to different educational structure plays a lesser role.. Firm sorting is in line with our cost-benefit analysis, which predicts that firms with a higher risk of sickness are more likely to participate in the insurance scheme.
In our estimation, we use a fuzzy regression discontinuity design. For that purpose we only use firms that are around the eligibility threshold. We thus provide a comparison of insured, uninsured eligible and uninsured non-eligible in table 4. It is clear that we do not observe any significant differences between non-eligible and uninsured eligible firms. This is also confirmed in the regression analysis, which validates our identification strategy.
Further, in figure 2 we show how selected demographic characteristics change for firms around the eligibility margin. We present the share of females and the share of employees with children in comparison with the share of insured firms in different wage bill groups. It is clear that these two controls do not change discontinuously around the eligibility threshold, and it stays in contrast with the share of insured firms, which drops substantially around the eligibility threshold.
Results
We test the presence of moral hazard in the behavior of insured firms using standard probit and instrumental variable probit models. The results are presented in table 1. Column 1 presents results from different specifications estimated using the full sample from 1999 -2002. Coefficients in table 1 are recalculated to marginal effects and standard errors are estimated using the delta method. Full results are provided in the annex of this paper.
Each specification (a, b and c) contains a different set of controls as it is specified in the table. It turns out that after controlling for all observable characteristics, the incidence of sickness absence is still substantially higher in insured firms, by 3 percentage points. We further focus only on firms that are around a certain bandwidth around the eligibility threshold. Here, we present only results from a 1 million DKK bandwidth. All coefficients are consistent with the moral hazard hypothesis.
Our first estimates presented in row column (1) in table 1 are from an estimation on a full sample, whereas the results in column 2 use only data around the eligibility margin. Column 3 and 4 are taking into consideration the potential endogeneity using IV estimation.
Our IV estimates are similar to the estimates shown in columns 1 and 2. The IV estimates in column 4 are substantially higher than in column 3. The only difference in the specification is the adding of the difference between the wage bill and the eligibility threshold (f(W-c)) as a control into the specification. According to Lee and Lemieux (2009) , this control should capture a potential underlying relationship between the total wage bill in a firm and the propensity to be absent due to sickness. The increase in the estimated coefficient and the time standard errors suggest that our 10 instrument in combination with this control introduce noise into the estimations. However, it is also possible that our instrument is not properly excluded from the second stage regression. Nevertheless our most conservative estimate is that being employed in an insured firm increases the probability to be sick by 2.8 percentage points.
Note: All specifications were estimated using probit-model; the coefficients are recalculated on marginal effects (1) Full sample (2) Sample based on bandwidth 1million DKK around normalized eligibility threshold. (3) IV estimates, using eligibility as a instrument for insurance, on sample with bandwidth 1 mil DKK around normalized eligibility threshold, st. errors computed using delta method (4) IV estimates, using eligibility as a instrument for insurance, on sample with bandwidth 1 million DKK around normalized eligibility threshold, st. errors computed using delta method, controlling for f(w-c)
In our empirical analysis we also find that on average, the long-term sickness spells in insured firms is much shorter than in uninsured firms. Fig. 4 shows survival estimates for sickness spells in insured and uninsured firms. It is clear that sick workers in insured firms return to their work much faster than their uninsured counterparts. Table 2 is summarizing the results from a Cox proportional hazard model which is estimating the contribution of each characteristic described in annex in table 3 to the hazard of exiting sickness into work. We present only the contribution of being employed in an insured firm to this hazard. Our results suggest that long-term sickness in insured firms has a much less serious nature, which contradicts the adverse selection hypothesis and suggests that the higher incentives of uninsured firms to monitor their sick employees might be very important for the subsequent absence reaching into the 15+ period. Our results are in line with the fact that the composition of sick workers on the 15th day of sickness is different between insured and uninsured firms. In particular, workers in insured firms are much less seriously sick due to the lack of monitoring during first two weeks of sickness.
The interpretation of our results leads to the following findings. While workers in insured firms have a higher sickness incidence, they have, on the other hand, a higher conditional probability to return to work, which correspond to a higher hazard ratio and shorter sickness spell. In particular, the total amount of sick workers would drop by 2.8 percentage points, which corresponds to about 5200 workers who are sick more than 2 weeks. However, our duration analysis also shows that these workers are sick about 22% longer while being employed in uninsured firms. This corresponds to can be considered as a minimum saving, given that we observe only spells at least 2 weeks long, and one can expect that the main differences are in the short-term sickness.
Conclusion
In our analysis, we show a strong and robust presence of moral hazard in firms that are participating in the insurance scheme subsidizing the expenditures related to absence due to sickness of employees. We use a fuzzy regression discontinuity design that is justified by an eligibility threshold exogenously set by the public authority.
Our results have the following implications. First, while designing the insurance scheme, policymakers need to take into account that the majority of players behave rationally and exploit the insurance scheme, which could result in high public expenditures. Second, we show that mainly firms that tend to have a higher risk of sickness absence for lower-skilled workers choose the insurance scheme. Third, insured firms have lower incentives to control their workers while being off sick. This moral hazard increases the sickness absence even further and means that the design of the insurance scheme has adverse effects on economic efficiency. Our estimates show that the design of the current insurance scheme costs at least about 1100 full time jobs per year, without counting the loss due to more short time sickness (<2 weeks).
Annex:
Cost-Benefit Analysis of Sickness Insurance
The insurance scheme is designed in such a way that firms have to pay a premium to be in the system. This, of course, means that participation is not profitable for all firms. A simple cost-benefit firm-level analysis of sickness insurance proves this. The employer is indifferent about entering an insurance scheme if the cost of sickness is the same with and without insurance. From institutional reasons and for the sake of simplicity, we consider two situations. Firms either employ low-wage workers or high-wage workers. Low-wage workers are defined as earning below 1.1 times the maximum unemployment benefit (which is equal to the sickness benefit), and high-wage workers earn above. The equations 1 and 2 represent equality between costs under insurance (left hand side) and costs of sickness without insurance (right hand side). Where W is the yearly wage bill in a firm, U is the yearly sum of all potential unemployment benefits for a given number of employees, and s is the share of lost working hours due to sickness in a given firm in a given year.
We also find the indifference point for a certain level of the total wage bill. If the annual average wage is lower than 1.1 times the unemployment benefits, the threshold does not depend on wages in the firm. For this level of wage bill, one can find the exact level of total sickness when the firm is indifferent about being insured or not as 1) s=0,0076
It means that it is profitable to insure if total sickness is more than 0,76% of the total number of working hours. This means that at least 50% of workers should be absent at least 4 days per year to make the insurance scheme profitable.
The second case involves high-wage firms. In this case, the indifference point depends on the total wage bill.
2) s=0,0069*(W/U)
The intuition is that the higher the wages the more workers have to be sick in order to cover the cost of insurance.
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